Role of luteinizing hormone in the expression of cholesterol side-chain cleavage cytochrome P450 and 3 beta-hydroxysteroid dehydrogenase, delta 5-4 isomerase messenger ribonucleic acids in the primate corpus luteum.
It is well established that LH has an obligatory role in the acute production of progesterone by the primate corpus luteum in vivo because interruption of LH support to the corpus luteum at any time during the luteal phase is accompanied by an immediate and sustained fall in serum progesterone concentrations. However, recent studies have demonstrated that maximal steroidogenic capacity of cultured human luteal cells and maximal levels of messenger RNAs (mRNAs) for cholesterol side chain cleavage cytochrome P450 (P450scc) and 3 beta-hydroxysteroid dehydrogenase, delta 5-4 isomerase (3 beta-HSD) in luteal tissue are observed shortly after luteinization and decline thereafter throughout the remainder of the luteal phase. These findings would suggest that the role of LH in the acute regulation of progesterone production may differ from its role in the expression of mRNAs for steroidogenic enzymes. We initiated the current studies to define the role of LH upon the expression of mRNAs for P450scc and 3 beta-HSD by the primate corpus luteum. For this purpose, we treated cynomolgus monkeys with a potent GnRH antagonist for 1, 2, and 3 days during the luteal phase of the menstrual cycle and measured levels of mRNAs for P450scc and 3 beta-HSD in corpora lutea. Treatment of monkeys with the GnRH antagonist reduced bioactive LH concentrations to less than 5 ng/ml by 48 h of treatment, and LH concentrations remained less than 5 ng/ml thereafter. Serum progesterone concentrations were reduced by 74% after 1 day of antagonist treatment, 88% after 2 days of antagonist treatment, and by more than 95% after 3 days of GnRH antagonist treatment. Although progesterone secretion was markedly diminished after 24 h of antagonist treatment, there were no differences in mRNAs for P450scc and 3 beta-HSD between antagonist-treated and control animals. However, mRNAs for P450scc and 3 beta-HSD were significantly (P < 0.05) reduced after 2 days of antagonist treatment and were nearly nondetectable after 3 days of antagonist treatment. These results demonstrate a temporal dissociation of the effects of LH on the acute regulation of progesterone secretion and the maintenance of specific mRNAs involved in progesterone production. Nonetheless, the results clearly show that LH is required for the continued expression of mRNAs for P450scc and 3 beta-HSD by the primate corpus luteum.